and for the Japan West Ulcerative Colitis (JWUC) Study Group Background Although the number of ulcerative colitis patients has increased rapidly in Japan, few reports have been published regarding their clinical aspects. We investigated the clinical characteristics and chronological change of ulcerative colitis in Japanese patients.
Introduction
Ulcerative colitis (UC) is a chronic and idiopathic inflammatory disease of the rectum and colonic mucosa, and is prevalent worldwide. In spite of recent advances in the knowledge of its pathogenesis, no innovative treatment has been developed, and many patients are still suffering from continuous symptoms such as diarrhea, abdominal pain, and anal bleeding.
Several reports from northern Europe indicated that the incidence rate of UC has stably and slightly increased over the past five decades [1] [2] [3] . Although the incidence of UC in Japan is approximately 1/10 to 1/20 of that reported in western Europe and North America, it has increased rapidly over the past decades [4] . The incidence rate of UC in Japan was 0.5 per 100 000 individuals in 1974, whereas in 1991, the incidence was reported to be 1.9 per 100 000 individuals [5] . In 2004, it was estimated that over 80 000 patients were suffering from UC in Japan. The epidemiology of UC in Japan, however, was previously reported, on the basis of data before 1980s [4] , and recent clinical features of those patients have scarcely been reported.
The clinical aspects of UC have been reported and discussed for many years, mainly in Western countries. Especially, several reports described that old age onset was related to the type of mild colitis or short segment colitis [6, 7] . Although it was reported that there were racial and geographical differences in both the clinical aspects of UC and the incidence rates [8, 9] , these relations have not been confirmed in regions other than Western countries. In Japan, in spite of an explosive increase in the number of UC patients, few reports have appeared regarding their clinical aspects, including the issue of the relation between onset age and the severity or extent of the disease. Therefore, we consecutively registered all UC patients who were diagnosed and treated at Okayama University hospital and its affiliated hospitals (25 hospitals), and analyzed the clinical aspects of these patients. Using these registration data, we determined the chronological changes in the clinical aspects of Japanese UC patients.
Materials and methods

Patients
In December 2000, we established a registry system for patients with UC. This registry contained detailed information regarding all patients with a confirmed diagnosis of UC, treated at Okayama University and affiliated hospitals. In this registry, patients initially diagnosed as UC between January 1981 and December 2000 were retrospectively enrolled. Those diagnosed after January 2001 were enrolled prospectively, and the registration continues at the present time. The population analyzed in this study was composed of all of the patients enrolled retrospectively.
Retrospective enrollment was performed as follows. At each hospital, an index of all diagnoses dating back to 1981 was investigated. These indices were then searched to identify all previous UC cases. A total of 844 patients were enrolled with this retrospective enrollment, and their past data were obtained from clinical records. During December 2000, 800 patients out of the total periodical came to hospitals, and these patients were followed thereafter. Their clinical data since January 2001 were collected prospectively twice a year by means of the entry of the data collection sheet, which contained detailed items of clinical aspects of UC.
The follow-up period from the disease onset was defined as the period until the last day on which they came to the hospitals, until the day of colectomy, or until the day of death. In July 2002, data collection of the population with retrospective enrollment was closed and all collected data were analyzed.
Assessment of disease
The diagnosis of UC was based on the presence of at least three of the following four criteria [10] : a typical case history of diarrhea, stools containing blood and pus, or both, for more than 1 week, or in repeated episodes; a typical sigmoidoscope appearance with granulated and friable mucosa, ulcerations, or both; histologic or cytologic signs of inflammation; and radiologic or colonoscopic signs of ulcerations with or without spiculation or granulation of the inner surface of the colon.
The severity and extent of disease were examined at disease onset, and the data were included in the analysis. Severity of UC was determined using a modification of the criteria of Truelove and Witts [11] : mild systemic upset absent, with diarrhea less than four times a day; moderate systemic upset excluding abdominal pain absent, with diarrhea occurring more than four times a day; severe systemic upset and hematologic-biochemical derangement present and associated with marked diarrhea.
The extent of disease was assessed via colonoscopy. According to the extent of disease, each UC case was classified as follows: total colitis, left-sided colitis, and proctitis. Total colitis included disease in which macroscopic inflammation spread over the proximal portion of the splenic flexure. Patients with left-sided colitis had inflammation, which spread over the rectum, but was limited to the distal portion of the splenic flexure. Proctitis indicates that the inflammation involved the rectum only.
Clinical course
The clinical course of UC was determined at the time of data collection, and stratified into three categories: chronic-continuous type, relapse-remitting type, and one-attack-only type. Chronic continuous type was defined as UC in which active inflammation persisted for more than 6 months after onset. Relapse-remitting type included cases in which relapse and remission repeated after initial remission. Patients of the oneattack-only type were free from relapse after initial remission with appropriate maintenance therapy. In all cases, treatment/absence of treatment with corticosteroid was described.
Statistical analysis
We used SAS, version 8.2 (SAS Institute, Inc., Cary, North California, USA) for statistical analysis. A Wilcoxon test or Fisher's exact test with Bonferroni's correction was used to compare the difference in proportion of severity and extent of UC, according to the age of initial onset. A P value of < 0.016 was considered statistically significant. We analyzed the chronological change of clinical aspects of UC by using Cochran-Armitage trend test. A P value of < 0.05 was considered statistically significant. In all these analyses, unknown data were excluded.
Results
Patients profile at design
A total of 844 patients, consisting of 431 men and 413 women, were registered. Onset age of these patients ranged from 6 to 92 years, with a median of 34 years. The median follow-up period of the disease was 7 years (range: 2-21 years). The clinical characteristics of the patients are summarized in Table 1 . Mild and moderate colitis each accounted for approximately 45% of all UC. Severe colitis was seen in 10% of UC patients. Concerning the extent of UC, total colitis, left-sided colitis, and proctitis was diagnosed in 41, 37, and 22% of all UC, respectively. With regard to the clinical course of UC, the relapse-remitting type was found in 61% of patients, and chronic-continuous type in 23%. The one-attack-only type was seen in 16% of patients. More than 70% of patients were treated with corticosteroid.
Clinical features of ulcerative colitis patients according to the age of initial onset UC patients were classified into three groups according to the age of initial onset: 29 years old or less; 30-59 years old; and 60 years old or more. The proportion of mild colitis significantly increased along with advancing onset age (36% in patients aged less than 29 years; 47% in those aged 30-59 years; 50% in those over 60 years) (P < 0.016) ( Fig. 1a ). Conversely, the proportion of severe colitis decreased with increasing onset age (14, 8 , and 7%, respectively). A similar tendency was observed with respect to the extent of disease. In patients with old age onset, proctitis was frequently seen (17% in patients aged less than 29 years; 24% in those aged 30-59 years; 29% in those over 60 years), and instances of total colitis were relatively few (48, 38, and 32%, respectively) (P < 0.016) ( Fig. 1b ).
Chronological change
We analyzed the chronological changes in the proportions of the onset age and sex of UC patients. The proportions of both patients with onset at over 60 years of age, and male patients, significantly increased between 1981 and 2000 (P < 0.01 and P < 0.05, respectively) ( Fig. 2a and b). Only 2% of patients had onset at over 60 years, in the period from 1981-1985, whereas in 1996-2000, this proportion increased to 13%. In addition, Fig. 2a shows that the proportion of patients with an onset younger than 30 years increased from 26% at 1981-1985 to 44% at 1986-1990. As for a sex trend in UC occurrence, the male/female ratios of 1981-1985 and 1991-1995, and those of 1986-1990 and 1996-2000, were almost identical (0.84 vs. 0.85 and 1.1 vs. 1.2, respectively), although P for trend test for 20 years was < 0.05. To confirm this trend, further investigation of sex of patients with a recent onset was required.
We then examined chronological changes in the severity and extent of disease. The results revealed that the proportion of mild colitis was prone to increase as the onset time approached the present (P = 0.09), and that the proportion of proctitis significantly increased during the same period (P < 0.01) ( Fig. 3a and b) . In 1981-1985, mild colitis and proctitis were seen in 31 and 10% of patients, respectively, whereas in 1996-2000, these were seen in 44 and 24%, respectively. These tendencies seem to be associated with the results shown in Figs 1 and 2. As patients with old age onset were likely to exhibit mild colitis and proctitis, the recent increase of UC patients with old age onset may be closely related to the increase of mild colitis and proctitis.
Finally, the chronological changes in clinical course and treatment were analyzed. The proportions of the oneattack-only type and cases-not-treated-with-corticosteroid have increased recently (P < 0.01) ( Fig. 4a and b) . In 1981-1985, the proportions of one-attack-only type, and not treated with corticosteroid were 5 and 11%, respectively, whereas in 1996-2000, these proportions increased to 21 and 31%, respectively. These results also seem to be associated with the increase of patients with old age onset, and mild colitis and proctitis type.
Analysis of patients from which the one-attack-only patients were excluded
We included the one-attack-only patients in our registry only when they had been continuously given medicines for UC. Disease of a different etiology, however, may have been included in the disease of this category. Therefore, we analyzed our patients from which the one-attack-only cases were excluded. In this case, a total of 714 patients were analyzed. The proportion of patients with onset at over 60 years of age increased between 1981 and 2000 from 2 to 11%, and the proportion of male patients also increased (male/female; 0.8-1.2). These trends, however, were not statistically significant (P = 0.06, and P = 0.07, respectively). Mild colitis increased from 28 to 42% in the same period, but the increase was not statistically significant as in the case of all patients (P = 0.1). Also similarly, the proportion of proctitis increased significantly (10-23%, P < 0.01), and the proportion of patients with corticosteroid use decreased significantly (89-72%, P < 0.01). Thus, patients from whom the one-attack-only cases were excluded exhibited a similar trend in the clinical aspects of UC as observed in the case of all patients, suggesting that the changes seen in Japanese UC patients definitely occurred.
Discussion
We analyzed UC patients on the basis of our hospital registry database. Although a number of epidemiologic studies of UC have been reported, our data may be distinctive, and are characterized by two points. First of all, few reports have mentioned a chronological change in the clinical aspects of UC patients. Second, the characteristics of Asian UC patients were scarcely reported, although many reports have appeared regarding Caucasian patients [1] [2] [3] [12] [13] [14] .
In this paper, we showed that Japanese UC patients with old age onset have been more likely to exhibit mild colitis and proctitis than those with younger onset. We then reported distinct chronological changes in the characteristics of Japanese UC patients, indicating increased proportions of patients with aged onset, male sex, mild colitis, proctitis type, one-attack-only type, and nottreated-with-corticosteroid type. In particular, the predominance of aged UC patients with mild colitis was consistent with observations reported in Western countries [6, 7] .
It seems difficult to determine why UC patients with old age onset are likely to fall in the categories of mild colitis and proctitis. One plausible explanation is that older patients generally exhibit a weak immune response. As UC is considered to be an autoimmune disease, a weak immune system could contribute to the occurrence of mild and short extent types of the disease. Actually, patients with other immune diseases (e.g. rheumatoid arthritis) who exhibited old age onset were not shown to be likely to be involved in severe disease [15] .
Alternatively, UC with aged onset may be classified into an independent category. Ekbom et al. [16] reported that ulcerative proctitis was a specific disease with an etiology, which differs from that of extensive colitis. In addition, Farmer et al. [17] demonstrated that 34.0% of proctitis progressed into total colitis, whereas 54.1% never extended. These reports possibly indicate that UC contains at least two distinct etiological diseases. Moreover, a large number of patients with proctitis and/or mild colitis were nearly asymptomatic, and in no need of intensive medical treatment. These clinical features, which differ from those of typical UC with total colitis or left-sided colitis, also suggest that the UC of aged patients might include another disease that arose via an independent mechanism, and represented distinct clinical features. [18, 19] , and smoking has been reported to have a protective effect on UC [20] [21] [22] [23] [24] .
Naturally, the observed increase in the number of UC patients with aged onset is partly due to the increase in the aged population in Japan. The proportion of Japanese population more than 60 years at 2000 was approximately 1.8 times higher than that at 1980. Meanwhile, in our data, patients with onset at over 60 years in the period from 1996 to 2000 was 6.5 times higher than those in 1981 to 1985 (2 vs. 13%), suggesting that the increase of UC patients with aged onset was considerably greater than expected along with the increase in the aged population.
Our data also showed that the proportion of patients with an onset younger than 30 years increased from 26% at 1981-1985 to 44% at [1986] [1987] [1988] [1989] [1990] . Considering that the proportion of patients with an aged onset also increased, the onset age of Japanese UC patients was becoming bimodal during this period, as observed in Western countries [10] . In addition, diagnosis of UC may have been correctly performed for young patients during this period by Japanese physicians, because UC patients rapidly increased and became familiar to physicians, and because colonoscopy became commonly used for young patients with a symptom of rectal bleeding.
We next determined that the proportion of mild colitis and proctitis increased as the onset period approached the present. The increase was, to some extent, due to the increase in the proportion of UC patients with old age onset. In addition, the fact that the extent of the disease was investigated only at the time of initial diagnosis may have also affected this result. As reported previously, a considerable proportion of proctitis or left-sided colitis cases progressed to total colitis [17] . Our data, therefore, may represent the aspects of UC at a very early phase of its clinical course. To gain a better understanding of the clinical course of UC, we are now engaged in the longterm follow-up of these patients.
The increase in the number of both patients with oneattack-only type, and patients not treated with corticosteroid, was also implicated in the increase of patients with old age onset, mild colitis, and proctitis. Mild colitis and proctitis were shown to be responsive to the standard medical treatment [25] . In addition, recent progress in medical treatment, such as 5-aminosalicylic acid, immunosuppressive agent, and leukocytapheresis [26] , may have led to the increase of the patients who never entered relapse following the first remission. This tendency, however, is variable, because patients who were diagnosed between 1996 and 2000 have only been followed for a relatively short time. The reported decrease in the frequency of corticosteroid use may also be due to the progress in medical treatment mentioned above.
Our study had a limitation owing to retrospective and hospital-based analysis. Although we had made all possible efforts not to miss UC patients in our hospitals, recall bias may have inevitably existed. In addition, all UC patients from a defined area were not enrolled. In particular, a part of patients with proctitis and/or mild colitis were seen by practitioners and not referred to the hospital. Therefore, we may underestimate the number of patients with proctitis and/or mild colitis. The proportion of proctitis seen in our study (20%), however, were quite similar to that of previous studies (19-29%) [13, [27] [28] , suggesting that there were not so much relevant bias. Lack of data of habitual factors that can affect UC occurrence, such as dietary lifestyle and smoking, was also a drawback of this study.
In conclusion, our data demonstrated that UC patients, with old age onset were characterized by mild colitis and proctitis. Moreover, we revealed that the proportion of patients with old age onset, male sex, mild colitis, proctitis and the one-attack-only type of UC increased chronologically in Japan. Our data can help understand clinical aspects of UC patients in Asia, where the incidence of UC is still increasing.
